. Depression has been described as the most freMethods. Data were analyzed from the Dialysis Outcomes quent psychological problem among patients with ESRD and Practice Patterns Study (DOPPS) for randomly selected being treated by hemodialysis [2, 4] . Its prevalence varies ESRD patients being treated by hemodialysis in the United widely across studies, which may reflect in part the use States (142 facilities, 2855 patients) and five European counof different diagnostic criteria [5] .
tries (101 facilities, 2401 patients). The diagnosis of depression during the past year was abstracted from the medical records.
Accumulating evidence suggests that depression preIn addition, the patients were asked to indicate how much of cedes the clinical onset of chronic diseases such as cancer their time over the previous four weeks they had felt (1) "so and coronary artery disease (CAD) [6, 7] . There are data down in the dumps that nothing could cheer you up" and (2) to support an association between depression and in-"downhearted and blue." A response of "a good bit," "most," creased risk of mortality among patients with cancer and or "all" of the time were classified as depressed.
Results. The prevalence of depression was nearly 20%. The CAD [8] [9] [10] [11] . The studies on hemodialysis patients have relative risks of mortality and hospitalization among depressed not been consistent about the association between de-(vs. non-depressed), adjusted for time on dialysis, age, race, pression and mortality risk, which may be due to the small socioeconomic status, comorbid indicators and country were, power to test the research hypothesis [12] [13] [14] [15] [16] [17] . In a study respectively: 1.23 and 1.11 for physician-diagnosed depression, that included 56 ESRD patients being treated by hemo- baseline level of depression and mortality risk [16] . However, when they used multiple measures of depression assessed every six months and treated the variable as nationally representative samples of facilities and hemoresponses to these questions were: (1) none of the time, (2) a little of the time, (3) some of the time, (4) a good bit dialysis patients from the United States and five European countries, we investigated whether the risks of of the time, (5) most of the time, and (6) all the time. The last three options were considered indicative of dedeath and hospitalization may be predicted from the presence of depression as diagnosed by physicians or pression. Dates of first hospitalization, death or withdrawal from dialysis were recorded. Patients also were patients' self-reports. The DOPPS data also were used to compare cause-specific rates of death between depressed classified by the following causes of death: cardiac, infectious, malignant, vascular (pulmonary embolus, cerebral and non-depressed patients and to identify patient characteristics correlated with depression. vascular accident and hemorrhage), and other diseases.
Statistical methods METHODS
Depression was categorized and analyzed separately DOPPS is an international, prospective, observational by the three criteria: physician diagnosis by medical restudy of hemodialysis practice patterns and associated cord and the patient responses to the "so down in the outcomes. It is ongoing in the United States, Europe dumps" and the "downhearted and blue" questions. The (France, Germany, Italy, Spain, and the United Kingdom), t test for independent samples and the chi-square test and Japan [18] . Nationally representative samples of diwere used to compare means and proportions, respecalysis facilities were recruited in each country. Within tively. The kappa statistic was used to assess agreement each facility, study patients were randomly selected. In between measures of depression. A kappa value between each country the institutional review boards have ap-0.6 and 0.79 indicates high agreement, while a value proved the study. Informed patient consent was obtained below 0.2 indicates poor agreement [19] . in accordance with local requirements for each country.
Logistic regression analyses were performed to estiThe overall design of the DOPPS has been published mate adjusted associations between patient characterispreviously [18] .
tics (demographic and socioeconomic factors, laboratory The present study included data from the United States tests, comorbid indicators, and years on dialysis) and (142 facilities) and Europe (101 facilities), but not Japan.
depression. The following laboratory factors and comorThe main analyses were restricted to 5256 patients who bid indicators were included in the analyses: serum albuhad a medical questionnaire (29 with missing informamin concentration, coronary artery disease, congestive tion on depression diagnosis) completed by the nurse coheart failure, history of other cardiovascular problems ordinator in the unit and who had responded to a patient (cardiac arrest, arrhythmia, permanent pacemaker, periquestionnaire filled out by the patient himself or herself.
carditis, prosthetic heart valve), hypertension, cerebroAmong these patients, 2855 (6321 patient-years) were vascular disease, peripheral vascular disease, diabetes treated in the United States and 2401 (3771 patientmellitus, lung disease, cancer (excluding skin cancer), years) were treated in Europe. Additional analyses were infection with the human immunodeficiency virus (HIV) performed with the 4297 United States patients and or acquired immune deficiency syndrome (AIDS), neuro-3022 European patients who had a completed medical logic disease (seizure, dementia, organic brain syndrome, questionnaire, independently of having a completed paParkinson's disease), and gastrointestinal bleeding. tient questionnaire. Data on years since ESRD onset, age, Cox models were used to estimate the relative risk of gender, race, socioeconomic status, laboratory tests, cothe two patient outcomes under study (time to first hosmorbid indicators, and patient outcome variables were pitalization following study entry and time to death) in recorded for each patient. The majority of data were relation to depression (both physician-diagnosed and collected at entry into the study, from July 1996 through self-reported), adjusted for demographic variables, laboDecember 1997 in the United States, and from May 1998 ratory tests, comorbid indicators and years on dialysis through November 1998 in Europe.
and stratified by country of residence [20] . For the Cox Each patient's medical record was assessed for diagmodels with physician-diagnosed depression, two groups nosis of depression within the past 12 months and this of adjusted models were used, one restricted to patients information was recorded on the DOPPS medical queswho filled out the patient questionnaire and another that tionnaire. In addition, the patients completed the Kidney included all patients. All statistical analyses were perDisease and Quality of Life Short Form (KDQOL-SF) formed using SAS software (version 8; SAS, SAS Instiin which they were queried about the presence and fretute, Cary, NC, USA) [21] . quency of depressive symptoms during the previous four weeks. In particular, patients were asked to respond to RESULTS the following two questions: (1) "have you felt so down in the dumps that nothing could cheer you up?" and (2) In the analysis restricted to subjects who filled out the patient questionnaire, physician-diagnosed depression was "have you felt downhearted and blue?" The six possible (Table 1) . Among the patients with a physician diagnosis
The mean age was similar for patients with and without of depression, treatment with antidepressive medication a physician diagnosis of depression. There were higher was observed for approximately 36.6% in the United percentages of females and white patients in the group States and 12.1% in Europe (P Ͻ 0.0001). This difference of depressed patients ( Table 2) . Depressed patients had a in prevalence between the United States and European higher prevalence of coronary artery disease, congestive patients was statistically significant (P ϭ 0.003). Overall, heart failure, other cardiac disease, cerebrovascular disthe prevalence of physician-diagnosed depression was ease, peripheral vascular disease, diabetes mellitus, lung higher for patients with Ͼ1 year on dialysis (19.2%), but disease, cancer (excluding skin cancer), gastrointestinal the difference was not significantly different as compared bleeding, and neurological disease. Lower percentages of with patients dialyzed Ͻ3 months (17.5%) and 3 months the depressed patients were married and employed comto 1 year (17.8%).
pared with non-depressed patients. On average, patients Depression as measured by the "so down in the dumps" diagnosed with depression had been on dialysis several question was observed in 19.5% of patients; 22.6% of months longer than non-depressed patients and had 2319 European patients and 16.6% of 2577 United States lower serum albumin concentrations. patients (P Ͻ 0.0001). For the "downhearted and blue"
In the logistic regression model (Table 3) , blacks question, a total of 21.5% of patients were classified as and patients of other races were less likely than whites depressed: 24.8% in Europe and 18.5% in the United to have physician-diagnosed depression. The adjusted States (P Ͻ 0.0001). Approximately 13.7% of the paodds ratios (AOR) for blacks and other races were 0.44 tients had a positive response to both questions and and 0.40, respectively. Men were significantly less likely 26.8% were positive for at least one self-reported indicato have physician-diagnosed depression than women tor of depression. For patients with time on dialysis Ͻ3 (AOR ϭ 0.82). Greater likelihood of diagnosed depresmonths, 3 months to 1 year and Ͼ1 year, the percentages sion was significantly associated with younger age, unemof depression by the "so down in the dumps" question ployment, lower level of serum albumin and the presence were 17.3%, 17.1% and 20.2%, respectively. The correof coronary artery disease, congestive heart failure, other sponding percentages of depression by the "downhearted cardiac disease, cerebrovascular disease, peripheral vasand blue" question were 20.2%, 20.8% and 21.9%. For cular disease, diabetes mellitus, lung disease, cancer, gasthe "so down in the dumps" question, the difference in trointestinal bleeding, and neurological disease. depression prevalence between 3 months to 1 year and
Correlates of self-reported depression Ͼ1 year was statistically significant (P Ͻ 0.05).
The percentage of agreement and the kappa index Blacks were less likely than whites to have selfreported depression ( Table 2 ). The proportions of whites between physician diagnosed depression and depression by the "so down in the dumps" question were 74.2% and and patients of "other races" (excluding blacks) were higher in depressed than in non-depressed patients by 0.16, respectively. The corresponding values for the agreement between physician diagnosed depression and dethe "so down in the dumps" question. Patients classified as depressed by "so down in the dumps" were also more pression by the "downhearted and blue" question were 73.6% and 0.17, respectively. The two self-reported indilikely to be diabetic, have lung disease, or not have finished high school. Patients who had attended college cators of depression, as measured by the two questions on the KDQOL-SF, showed 87% of concordance and were less likely to report feeling "so down in the dumps" a good bit of the time or more frequently. a kappa index of 0.60. Table 2 , and were stratified by country.
The logistic regression model ( Table 3 ), revealed that patient-years): 1146 deaths among the United States patients (18.2 deaths per 100 patient-years) and 467 among younger age, the presence of diabetes mellitus, lung disease, gastrointestinal bleeding, not being diagnosed as the European patients (12.4 deaths per 100 patient-years; P Ͻ 0.0001). First hospitalization after study entry was hypertensive, having finished high school, and not being employed were independently and significantly associobserved for 3409 patients with a hospitalization rate of approximately 67 cases per 100 patient-years: 1973 ated with a higher likelihood of self-reported depression as measured by the "so down in the dumps" question.
hospitalizations among United States patients (67.3 first hospitalizations per 100 patient-years) and 1436 among In contrast to physician-diagnosed depression, the likelihood of self-reported depression as measured by the "so European patients (67.6 first hospitalizations per 100 patient-years; P ϭ 0.4567). The rates of death and first down in the dumps" question was lower for whites than for patients of "other races" (excluding blacks). Comhospitalization were not significantly different between depressed patients who received and those who did not pared to whites, blacks had a lower likelihood of depression, as measured by physician-diagnosis and by both receive antidepressive medication. The associations between depression and death and depression and first self-report questions. With the exception of gastrointestinal bleeding, the associations between comorbid condihospitalization did not differ significantly between the United States and European patients. tions and depression were very similar for the results of both the "downhearted and blue" and the "so down in Physician-diagnosed depression and outcomes as the dumps" self-report questions.
restricted to those who filled out the patient questionnaires Rates of death and first hospitalization as restricted to those who filled out the patient questionnaire Mortality. Figure 1 shows the estimates of the unadjusted and adjusted associations between physician-diagAmong the subjects who filled out the patient questionnaire, 1613 deaths were observed (16 deaths per 100 nosed depression and the mortality risk. In the unad-justed model, the mortality risk was 42% higher in unadjusted model (RR ϭ 1.43; 95% CI ϭ 1.26 to 1.62, P Ͻ 0.0001) in a pattern similar to that observed for patients with depression (RR ϭ 1.42, 95% CI ϭ 1.27 to 1.60; P Ͻ 0.0001). A reduction in the RR was observed physician-diagnosed depression. In contrast to physiciandiagnosed depression, however, the association between after the factors listed in Table 2 and country of residence were included in the model (RR ϭ 1.23, 95% CI ϭ 1.08 self-reported depression by the "so down in the dumps" question and mortality did not decrease after all covarito 1.40; P Ͻ 0.0001). The adjusted RR for the mortality risk was similar and remained statistically significant ates were included in the model (RR ϭ 1.48; 95% CI ϭ 1.29 to 1.70; P Ͻ 0.0001). after removing patients on antidepressive medication (RR ϭ 1.25, 95% CI ϭ 1.08 to 1.45; P ϭ 0.0028).
Patient self-reported depression as measured by the "downhearted and blue" question also was associated Patients with physician-diagnosed depression, as compared with those without the diagnosis of depression, with increased risk of mortality. In the unadjusted model, the risk of death was 40% higher among those classified had a significantly (P Ͻ 0.0001) higher withdrawal rate (3.7 vs. 2.3 per 100 patient-years). Patients with physias depressed by the "downhearted and blue" question (RR ϭ 1.40; 95% CI ϭ 1.24 to 1.58; P Ͻ 0.0001). This cian-diagnosed depression also had significantly higher rates of death attributed to cardiac (10.4 vs. 8.2 cases association remained significant (RR ϭ 1.35; 95% CI ϭ 1.18 to 1.55; P Ͻ 0.0001) after the inclusion of all covariper patient-years; P ϭ 0.0027), infectious (3.3 vs. 2.2 cases per 100 patient-years; P ϭ 0.0066) and vascular ates in the Cox model. By comparing patients who had a positive response (2.6 vs. 1.5 cases per 100 patient-years; P ϭ 0.0022) causes. The death rate attributed to malignant diseases to either the "so down in the dumps" or "downhearted and blue" questions with the other subjects, similar RRs also was higher for patients with physician diagnosis of depression, but the difference did not reach statistical were observed in the unadjusted (RR ϭ 1.39; 95% CI ϭ 1.24 to 1.56; P Ͻ 0.0001) and adjusted (RR ϭ 1.39; 95% significance (P ϭ 0.3682).
First hospitalization. Figure 1 also shows estimates of CI ϭ 1.23 to 1.57; P Ͻ 0.0001) models. The unadjusted (RR ϭ 1.49; 95% CI ϭ 1.30 to 1.72; P Ͻ 0.001) and the association between physician-diagnosed depression and the risk of first hospitalization. In the unadjusted adjusted (RR ϭ 1.54; 95% CI ϭ 1.32 to 1.79; P Ͻ 0.0001) RRs of mortality were higher when patients with a posimodel, the risk of hospitalization was significantly higher among patients with physician-diagnosed depression tive response for both depression indicators were compared to the rest of the sample. (RR ϭ 1.27, 95% CI ϭ 1.17 to 1.38, P Ͻ 0.001). The RR decreased, but remained statistically significant, after
Patients self-classified as depressed had significantly (P Ͻ 0.01) higher rates of withdrawal from dialysis, for the demographic factors, socioeconomic variables, comorbid indicators, years on dialysis and country of resiboth the "so down in the dumps" (3.6 and 2.2 per 100 patient-years) and the "downhearted and blue" quesdence were included in the model (RR ϭ 1.11, 95% CI ϭ 1.01 to 1.22, P Ͻ 0.04). The adjusted RR for first tions (3.1 and 2.2 per 100 patient-years). Also for both self-reported indicators of depression the rates of death hospitalization was similar and remained significant after removing patients on antidepressive medication (RR ϭ for major causes (that is, cardiac, infectious, vascular and malignant diseases) were higher for those classified as 1.12; 95% CI ϭ 1.02-1.23; P ϭ 0.0235).
depressed. A statistical significant difference, however, Physician-diagnosed depression and outcomes was only observed for cardiac causes: 8.0 and 6.0 per 100 including those who did not fill out the patient patient-years for depressed and non-depressed, respecquestionnaire tively (P Ͻ 0.01). In a Cox model with both indicators of depression but Including the subjects who did not fill out the patient questionnaire, the prevalence of physician-diagnosed dewithout physician diagnosed depression, "so down in the dumps" was more strongly associated with mortality risk pression was 18.7%. Among these patients the rate of death was approximately 20 cases per 100 patient-years, (adjusted RR ϭ 1.36, P ϭ 0.0004) than the "downhearted and blue" question (adjusted RR ϭ 1.16, P ϭ and the rate of first hospitalization was 68 cases per 100 patient-years. The adjusted RRs of the associations 0.0897). The question "so down in the dumps" (adjusted RR ϭ 1.46, P Ͻ 0.0001) was also more strongly associated between physician-diagnosed depression and outcomes were 1.27 (95% CI ϭ 1.15 to 1.42; P Ͻ 0.0001) and 1.14 with mortality risk than physician diagnosed depression (adjusted RR ϭ 1.20, P ϭ 0.0127) when both variables (95% CI ϭ 1.05-1.24; P ϭ 0.002) for mortality and first hospitalization, respectively. These data are not shown.
were included in the same model. In an analysis restricted to patients not taking antideSelf-reported depression and patient outcomes pressive medication, the adjusted RR of mortality was 1.48 (95% CI ϭ 1.28 to 1.72; P Ͻ 0.0001) for the "so Mortality. As shown in Figure 1 , self-reported depression as measured by the "so down in the dumps" question down in the dumps" question and 1.34 (95% CI ϭ 1.16 to 1.55; P Ͻ 0.0001) for the "downhearted and blue" was associated with increased risk of mortality in the question. The associations between self-reported depression and mortality did not differ significantly between patients receiving and those not receiving antidepressive medications.
First hospitalization. For the "so down in the dumps" and the "downhearted and blue" questions, the unadjusted RRs of hospitalization were 1.20 (95% CI ϭ 1.10 to 1.31; P Ͻ 0.001) and 1.17 (95% CI ϭ 1.08 to 1.28; P Ͻ 0.01), respectively. The corresponding adjusted RRs were 1.15 (95% CI ϭ 1.04 to 1.27; P ϭ 0.03) and 1.11 (95% CI ϭ 1.01 to 1.22; P ϭ 0.04).
The unadjusted and adjusted RRs of first hospitalization were, respectively, 1.17 (95% CI ϭ 1.09 to 1.26; P Ͻ 0.001) and 1.07 (95% CI ϭ 0.08 to 1.16; P ϭ 0.12) when depression was defined by a positive response to either the "so down in the dumps" or the "downhearted and blue" question. The corresponding unadjusted and adjusted RRs of first hospitalization comparing patients with a positive response for both indicator variables with the rest of the sample were 1.20 (95% CI ϭ 1.09 to 1.33; P ϭ 0.0003) and 1.11 (95% CI ϭ 1 to 1.24; P ϭ 0.05).
In a model with both indicators of depression, but without physician-diagnosed depression, "so down in the dumps" was marginally significantly (1.09, P ϭ 0.0855) associated with first hospitalization and no significant association was observed for depression by the "downhearted and blue" question (RR ϭ 1.06; P ϭ 0.3598). The adjusted RRs of first hospitalization were 1.11 (P ϭ 0.0362) for physician-diagnosed depression and 1.14 when both variables were in the model. Table 2 , and were stratified by country. Statistically to 1.20; P ϭ 0.0951) for the "so down in the dumps" and significant RRs (P Ͻ 0.05) are identified with an asterisk (*). The risks "downhearted and blue" questions, respectively. The of death and hospitalization showed a significant trend (P Ͻ 0.001) to associations between self-reported depression and hosincrease from "none of the time" to "all of the time." pitalization did not differ significantly between patients receiving and those not receiving antidepressive medications.
time" had a significantly higher risk of mortality. Patients Trends in the risks of death and first hospitalization who responded "most of the time" or "all of the time" by the patient response to the indicators of depression to either the "so down in the dumps" or the "downhearted and blue" question were significantly more likely Figure 2 depicts the adjusted RR of death and first to experience higher rates of hospitalization. hospitalization by the six options of response to each of the two questions "so down in the dumps" and "downhearted and blue," using "none of the time" as the refer-DISCUSSION ent. A significant trend (P Ͻ 0.001) toward increased Depression was independently associated with higher risk of mortality and first hospitalization was observed risks of mortality and hospitalization among hemodialyfrom "none of the time" to "all the time." The mortality sis patients enrolled in the DOPPS study, both in the risk was significantly higher (P Ͻ 0.05) even for those United States and Europe. The association between depatients who responded to the "so down in the dumps" pression and these outcomes remained statistically sigquestion with "little" or "some of the time," as compared nificant even after adjustments for demographic factors, with "none of the time." Patients who indicated that they felt "downhearted and blue" at least "a good bit of the years on dialysis, comorbidities and country of residence.
These results are consistent with those from other studies It should be noted that the prevalence of physicianwhich have shown that depressed people are at increased diagnosed depression and the death rate increased when risk for several diseases and related outcomes [8, 9, 22 , subjects who have not responded to the patient question-23]. A previous study on patients submitted to coronary naire were included in the analysis. Moreover, the RR artery bypass that used a research instrument similar to for both mortality and first hospitalization related to the one of the present study also found that patients physician-diagnosed depression increased after including with the highest levels of depressive symptoms according the patients with missing information on self-reported to the "so down in dumps" question had higher rates of indicators of depression. This is consistent with the possihospital readmission [24] .
bility that some patients did not respond to the questionIn the logistic regression analysis, age was inversely naire because they had more severe depressive symptoms. related to depression. This finding is consistent with obThus, non-response may have contributed to reduce the servations that showed a lower prevalence of depression strength of the associations between depression and the among older people [25] . The data also were consistent two hemodialysis outcomes. with a lower likelihood of depression in blacks than in
The agreement between physician-diagnosed and each whites. It is important to assess whether this finding self-reported indicator of depression was low. It is imporexplains the lower mortality risk in black than in white tant to observe, however, that the physician diagnosis of ESRD patients treated by dialysis [3, 26, 27] . The odds depression took into account the previous 12 months of hypertension were lower in patients with self-reported and might not reflect the actual situation of the patient depression, a finding that cannot be fully explained by at study start. Moreover, the presence of certain comorthe covariates included in the present analysis. A previbidities could have influenced the physicians to diagnose ous study has shown that in hemodialysis patients, low depression in patients who were not self-classified as depredialysis blood pressure and both high and low postpressed. According to our results, however, the use of antidialysis blood pressure are associated with increased depressives for a fraction of patients should not have inmortality [28] . The odds of diabetes mellitus, an imporfluenced the observed associations between self-reported tant indicator of worsened prognosis in hemodialysis padepression and the outcomes. tients [29, 30] , also were significantly higher among paEven though the rate of dialysis withdrawal was higher tients classified as depressed. Previous observations in in depressed patients, the observed difference could not patients without ESRD are also consistent with relationfully explain the association between depression and the ships of depression to the risk [31] and the prognosis of mortality risk. Other causes of death, such as cardiac, diabetes [32] . vascular and infectious diseases also contributed to the Our findings indicate that the two simple questions higher mortality risk among depressed patients. Addiused as indicators of depression have predictive validity tional research is needed to assess whether the associafor important outcomes in hemodialysis patients. Methtion between depression and hemodialysis outcomes is odological limitations of the present study and differinfluenced by modifiable factors not fully addressed in ences between our findings and those from previous studthe present study, such as poor patient compliance, poor ies, however, must be taken into consideration. In this nutrition, high phosphorus, and increased interdialytic study, depression was only assessed at the start of the weight gain [37-39]. follow-up. As depressive symptoms vary over time, we
In conclusion, depression was significantly and indecannot be sure that our measures of depressive symppendently associated with increased risks of mortality toms reflect an average level of depression for patients and hospitalization in a representative sample of faciliduring the follow-up period [33] . Some data suggest that ties and hemodialysis patients from the United States depression tends to be more severe during the first and Europe. This study provides evidence that even a months of dialysis [5] . By contrast we found a tendency single assessment of depression by simple questions can for a higher prevalence of depression, particularly by the help identify hemodialysis patients at higher risk of death "so down in the dumps" question, in patients with more and hospitalization. We propose that these questions, than one year on dialysis.
particularly the "so down in the dumps" question, be Unfortunately, it was not possible to assess whether used in clinical practice to identify hemodialysis patients depression preceded the development of specific cowith depressive symptoms so that they can receive more morbidities. A previous study by Friend et al, however, detailed evaluation and special psychosocial or medical showed that depression at the start of follow-up was attention to reduce the risks of hospitalization and death. associated with the development of hypoalbuminemia As research instruments, these questions deserve to be [34], a known risk factor for mortality in ESRD paconsidered for inclusion in future investigations. Clinical tients [35, 36] . In contrast, they did not find an associatrials are warranted to assess whether interventions to tion between initial albumin level and the development of depression. prevent and control depression improve quality of life tionship of depression to survival in chronic renal failure. 
